A total of 60 female students voluntarily participated in this study in which the exercise-dependent changes in the respiratory functions of female students in the age group of 12-16 who participate in basketball training sessions of summer sports school are analysed. 30 female students participated in summer sports school basketball training group constituted the experimental group and 30 female students in the same age group who did not participate in basketball training formed the control group. The experimental group was applied an interval training program specific to basketball 5 days a week in 12 weeks. The control group was not applied any training program at all. Some physical measurements (age, height, weight) and spirometry measurements (FVC, FVC%, FEV 1 , FEV 1 %, FEV 1 /FVC%, PEF, PEF%, FEF 25/75 , FEF 25/75 %) were recorded as preliminary and post-tests in the research. Paired Simple t-test and Wilcoxon were used in intra-group analyses of data obtained and Mann-Whitney U test was used for the intergroup comparisons. While significant difference can be established in the height, FVC, FVC%, FEV 1 , FEV 1 % and FEV 1 /FVC% values of experimental group and height values of the control group compared to the time before the training; height, weight, FVC, FVC%, FEV 1 , PEF, FEF 25/75 and FEV 1 /FVC% values of the experimental group have significantly differed from the control group. In conclusion, it can be stated that interval training programs specific to basketball and applied to the female students in summer sports school have positive effects on the respiratory functions and they can contribute to both physical and lung development of individuals.
Introduction
Summer sports schools are the places where there are sports activities that take place from the end of the previous education term to the beginning of the new educational period, which is also known as the summer holiday period. The main objective is to improve the physical, mental and cognitive characteristics of children through sports activities and training programs. It comes to the agenda in every summer holiday in order to prevent the primary and middle school children from aimlessly spending time at home and to ensure that they learn new things by having fun. Thus, relevant demands of parents and students increase every year and many summer school alternatives appear in metropolitan cities in this regard [5] . Diyarbakir is a metropolitan in qualities; it is located in southeastern Turkey. According to 2017 data, the total population is 1699901. The female population in the 12-17 age range is 12.41% (104564) [39] .
Summer sports schools opened within the local governments and municipalities more commonly with the consciousness of being a social state, appeal to all segments of the society for free and non-profit. The sports schools opening within the scope of private sports clubs and in a certain sports branch aren't limited to summer period and they are the profit-oriented organizations mostly that operate all year long, can demand a fee by the popularity of the sports club, aim to incorporate the skilled children in their infrastructure. The third option is the mixed summer schools having the characteristics of both types of summer schools. In other words, they are the sports schools opened by the sports clubs of the local administrations. The summer schools operating most commonly in the current situation are in this classification. The criteria such as the branches offered, the content of the education, the quality of the trainer, the physical conditions and the proximity to the home are among the factors that can be effective in the selection and the benefit of the summer sports school. The main objective of the summer sports schools, regardless of the classification, is to contribute to the physical, mental and cognitive characteristics of children and to identify talented athletes, if any.
It is important to teach the technical skills of sports branches to children aged between 11 and 15 in which the skills such as development, learning and comprehension are intensified. Otherwise, it will be very difficult to acquire these skills at later ages [41] . Endurance training for children of this period should include the conditions of especially moving-play and variable continuous load (arranged according to interval principles) [22] . The basketball game requiring constant mobility in which body and intelligence intensify together exhibits motor skills (strength, speed, durability, coordination, etc.) as well as technical skills [41] . Exercise is highly effective on circulatory and respiratory systems. The vital capacity of the lungs is related to the oxygen requirement of the type of sports performed and the body structure of the person. Thoughts about the chronic effects of training on the respiratory system are generally in line with the increase in vital capacity [7, 23] . Respiratory system adaptation is faster in well-trained people for the increased oxygen requirement during the exercise [18] . However, physical exercise has many positive effects on respiratory functioning systems as it improves aerobic strength and reduces shortness of breath while also improving VO2max, an indication of harmony between the cardiovascular and respiratory systems [8, 10] .
It has been observed that many countries are trying to create lifelong sport habits to get rid of the sedan lifestyle and overweight. [2] . Sports activities, those played at the childhood ages regularly, play an important role on developing and maintaining healthy and physically good persons. Children, who participates sport activities at the school ages, may adopt sports in their life as a habit when they grow up [26] . Puente and Stringer (2018) reported that the sedentary lifestyle in childhood and adolescence is a major risk factor for obesity and cardiovascular diseases in the later years, and that health can be improved by promoting inclusion in physical activities for all age groups [27] .
Studies on the effects of exercise on respiratory parameters in children and adolescents bring about different opinions. The fact that control group does not exist in many of the researches performed to determine to what extent sports affects the respiratory parameters of children and youth and a complete standardization has not been established in terms of respiratory functions yet may cause different opinions in this topic. While some researchers advocate that intense physical exercises increase the respiratory parameters [4, 11, 23, 24, 33, 34, 42] , some others state that this development is in parallel with the normal growth totally as the dynamic of age group [7, 12] . Some other researchers suggest that exercise does not increase respiratory parameters, but also brings them to an efficient and economic condition [3] .
Assessing the characteristics of the mechanism of how respiratory parameters are affected from the exercise, it can be expected that sports may increase these parameters in young people without the discrimination of sex. Considering the opinion that the intense physical exercises done by the young people who have not reached their maximum limits of anatomic development accelerate this development, the purpose of this study is to analyse the exercise-dependent changes in the respiratory functions of female students in the age group of 12-16 who participate in basketball training sessions of summer sports school.
Materials and Methods

Subjects
A total of 60 female students in the age group of 12-16 who participate in the events and organizations held by Bağlar Belediyesi Sports Club in Diyarbakır province within the scope of summer sports schools voluntarily participated in the study. The participant female students did not have a licensed background before the study. The female students and their parents were informed about the study and their written permissions were taken, the students with any health problem or disability were excluded. The study was performed in accordance with the Declaration of Helsinki and the protocol was approved by the Fırat University Non-Interventional Research Ethics Committee.
Procedure
The female students who participated in the summer sports school basketball training formed the experimental group. A total of 37 female students participated in basketball exercises. 4 female students were excluded from the research due to the fact that they didn't want to participate in tests after being informed about the study and 3 of them were excluded with the reason that permission of their parents could not be received. So, the experimental group was composed of 30 female students. The other 30 female students in the same age group who participated in other activities (handicrafts, painting, workshop etc.) of the same summer sports school not containing physical activity constituted the control group. The experimental group was applied an interval training program specific to basketball 5 days a week in 12 weeks. The control group was not applied any training program at all.
Some physical measurements; age, height, weight and respiratory functions; forced vital capacity (FVC), the percent of forced vital capacity (FVC%), forced expiratory volume in first second (FEV 1 ), the percent of forced expiratory volume in first second (FEV 1 %), the ratio of forced expiratory volume in first second to forced vital capacity (FEV 1 /FVC%), the peak expiratory flow (PEF), the percent of peak expiratory flow (PEF%), the forced expiratory flow in 25-75% of forced vital capacity 
Measurements
In the experimental and control groups, height measurements of the students were measured in cm on bare foot by using pharmacy height measure and their body weights were measured in kg with a pharmacy weighing machine after undressing in a way to leave only shorts and a t-shirt on [36] . Pulmonary function measurements of the students were performed in Diyarbakır Chest Diseases Hospital, SFT laboratory by using a computer-controlled Spirometer device (Chest PC-10) by an expert physician. The students were informed about the application of the test right before the measurements and their personal information (age, height, weight, sex and race) were recorded in spirometer. In the sitting position, the nose was closed with a soft latch and a suitable disposable mouthpiece was placed between the lips and firmly fixed. After 4-5 calm breaths, the individual was asked to take a deep breath and then to evacuate all the air with a difficult, deep and rapid expiration. Measurements were repeated at least 3 times and the best measurement was recorded in L and L/sec. [36] .
Statistical Analysis
Statistical package program was used in data analysis. Following the normality test, Paired Simple t-test and Wilcoxon were used in determining the preliminary and post-test averages of experimental and control groups and the differences between these averages, Mann-Whitney U test was used for inter-group comparisons. The value of p<0.05 was accepted as the statistical significance level.
Results
Average age of the participant experimental group is 13.033 ± 0.964 and the average age of the control group is 13.033 ± 0.961. While statistically significant difference was found in the height, FVC, FVC%, FEV 1 , FEV 1 % and FEV 1 /FVC% variables of the experimental group before and after the training (p<0.05), no significant difference was found in other variables (p>0.05). While statistically significant difference was found in the height variable of the control group before and after the training (p<0.05), no significant difference was found in other variables (p>0.05). 
Discussion
The fact that the significant increase in the height measurements of the study is seen in both of the experimental and control groups can be explained with the ordinary physical development of the participant students. As a matter of fact as stated by Özer and Özer, this situation can be a natural result of not entering into the last period of adolescence between the ages of 18-20 which is a period in which increase in length stops. It has been stated that children make rapid development in terms of height values until the end of adolescence [25] . Triki et al. (2013) found that there was a significant relationship between height and FVC, FEV1 values in the pre-pubertal boys [38] . In the study of Günden (2006) analysing the lung capacities of females aged between 10 and 19, it has been stated that those doing sports are taller and have larger lung capacity than the individuals not doing sports [13] . On the other hand, it is thought that the significant difference in body weight in factor of the experimental group arises from the nonhomogeneous distribution. Since the body weights of the students in the experimental group were also high at the beginning of the study.
The increase in FVC, FVC%, FEV 1 , FEV 1 % and FEV 1 /FVC% values of female students participating in basketball training was significant compared to the time before the training. It was observed after the training that the increase in weight, FVC, FVC%, FEV 1 , PEF and FEV 1 /FVC% values of experimental group was significant compared to the control group. This suggests that the respiratory muscles are strengthened by the effect of training [1, 30] , and it causes high level of the forced vital capacity together with the increase in vital capacity [6] . Lazovic et al. (2015) reported that respiratory adaptations occurred with participation in sports activities and these adaptations changed according to the type of activity [16] . Therefore, participation in certain physical activities or sports may lead to the strengthening of respiratory muscles, improvements in pulmonary functions, and achieving an effective pulmonary function (FVC, FEV 1 ) [17] . In addition, it has been reported that aerobic power is positively associated with lung volumes and it has been reported that lung volumes and capacities increase with participation in sportive activities at early ages [14, 28] .
When the respiratory function parameters of 12-weeks were examined in study, significant improvements were observed in the FVC and FEV 1 values of experimental group (p<0.05). This may have been due to increased values of FVC and FEV 1 , as regular 12-week aerobic and strength exercise programs are long enough to cause significant changes in lung function. Different exercises, such as interval and highintensity training programs, have shown that they can increase pulmonary respiratory functions (FVC and FEV 1 ) [21] . Melekoğlu et al. (2018) has informed that regular training in childhood and adolescence enhances lung volumes and functions [19] .
Thus, it can be stated in this study that the strength of diaphragm muscle and respiratory muscles has increased in parallel to the increase in FVC values. The fact that the respiratory values of the female students who participate in basketball training are significant compared to the pre-training time can be considered as an indicator of the effectiveness of their activities.
In previously performed similar studies, it is stated that the increase in FVC and FEV 1 values of male children aged 12-14 who do regular exercise is significant compared to the pre-training period [35] , FVC values in young females aged 16 are higher in the athletes doing athletics compared to the control group [20] , VC, FVC, FEV 1 and MVV values of female students aged between 11 and 14 playing volleyball are higher than those not doing sports [26] , the FVC, FEV1, MVV ratio were higher in athletes than in the normal sedentary control individuals [4, 15, 29, 40] , the PEF and FEF 25/75 values of the training program applied for 3 months on the sedentary children in the age group of 10-16 are significant compared to the pre-training period [37] and in similar studies performed on children athletes in different branches, it is stated that PEF and FEF 25/75 values significantly differ after the exercise [3, 9] .
In the study of Günden (2006) analysing the lung capacities of women aged between 10 and 19, it has been concluded that the respiratory function tests all of the individuals doing sports are higher than those not doing sports without age group and gender discrimination [13] . Similarly Savucu et al. (2012) has informed that respiratory values of female handball players were found significantly than those not doing sports [31] .
There are also other researches not in accordance with the literature. Taşgın and Dönmez (2009) have determined that the 3-month training program applied to the sedentary children in the age group of 10-16 does not have any effect on FVC and FEV 1 values [37] . Similarly FVC, FEV1, PEF and FEV1/FVC values were compared between group of athletes engaged in different sport training and it was demonstrated that there were no significant differences between groups (wrestling vs. basketball, football vs. badminton, football vs. judo) [38] .
In literature, there are studies revealing that the effects of training programs performed on individuals who have not yet completed their development have a positive effect on respiratory functions while there are also reverse studies [3, 7, 12, 37] . It should be considered that physiological development can be more effective on the respiratory parameters of children than the exercise [3] .
This study bears some limitations. The study is limited to the female students in the age group of 12-16 in Diyarbakır province. In order to determine the role of age and sex in adolescence, male students and older or younger students can be preferred. Another limitation is the duration of exercise. Extending the study into a whole year and applying it to larger sample groups can make maximum contribution to the follow-up of anatomical and physiological changes and development.
Conclusions
In conclusion, it can be stated that 12-week interval training specific to basketball and applied to the female students in summer sports schools has some positive effects on physical and respiratory functions and it can contribute to the physical and lung development of individuals. Therefore this study suggest that sports activity and training may cause an increase in the respiratory functions which could be due to increased development of respiratory musculature incidental to physical training or exercise.
Furthermore, the sports activities that children do regularly before and after the puberty can affect the development of a healthy physical structure, enable the acquisition of habits that can be sustained in adulthood and ensure determining the individuals who can be performance athletes.
